Overview: Inpatient palliative care teams' (PCT) contribution to improved quality of life and patient satisfaction as well as decreased utilization and costs has been well established. Yet few studies have examined the specific effect of an inpatient PCT on discharge disposition, despite evidence of an association between hospice enrollment, decreased rehospitalization, and improved resource utilization. Methods: Patients admitted to a large nonprofit multisite hospital between June 2004 and December 2007 and seen by the PCT were matched to usual care (UC) patients on age, mortality risk, prior year hospitalized days, and disease severity. Discharge disposition and demographic factors were abstracted from hospital administrative claims; mortality data was collected from the social security death index. Analyses were performed using Wilcoxon's test, w 2 analysis, and multinomial logit regression. Results: Three hundred sixty-one matched pairs were available for analysis. Compared to UC, patients who received a PCT consultation were 3.24 times more likely to be discharged to hospice ( p < 0.0001), 1.52 times more likely to be discharged to a nursing facility, and 1.59 times more likely to be discharged home with services ( p < 0.001), controlling for patient demographics and disease severity. PCT patients were also referred to hospice earlier in their disease trajectory, rather than in the last few weeks of life. Conclusion: Patients receiving an inpatient PCT consultation are more likely to receive follow-up services upon discharge from the hospital. These services likely contribute to better quality of care and financial benefits, and warrants further study, especially considering the current focus on health care efficiency and quality.
Introduction
O ver the past 10 years, the number of palliative care teams (PCTs) in the inpatient setting has increased dramatically. 1 Much of this increase has occurred as a result of evidence demonstrating dramatic improvements in quality of care following initiation of PCTs in the areas of improved symptom management, 2 advance care planning, 3 family= patient satisfaction, 4 and inpatient utilization and costs. 3, [5] [6] [7] [8] [9] Discharge disposition, particularly to hospice (whether at home or in a facility) or home health care, has been shown to decrease patient rehospitalization and utilization rates. [10] [11] [12] However, little evidence exists examining the effects of inpatient palliative care (PC) on discharge disposition. In a randomized controlled trial in three Kaiser hospitals, Gade et al. 13 found no difference in hospice admission when patients were randomized to receive either usual care (UC) or PC. The study did find that patients seen by the PCT who did use hospice had significantly longer median hospice stays (24 days versus 12 days, p ¼ 0.04).
Several descriptive studies have also examined discharge disposition of patients seen by an inpatient PCT. However, these studies had no comparative groups making it difficult to interpret the effect of the PCT on discharge disposition. 8, [14] [15] [16] [17] [18] In the outpatient setting, we have found an association between a home-based PC intervention using an advanced illness management model and increased hospice use. 19 In this model, patients are seen under the home health care benefit and receive PC trained nurses, acting as a bridge between curative care and hospice care.
Two studies have examined external factors related to place of death after being seen by an inpatient PCT. One found that patients were more likely to die at home if this was their stated wish on admission, if they had involvement of family other than a spouse, and if they had private duty nurses at home. 20 Another found that patients who were younger, had a spouse, and had better cognitive and physical function were more likely to be discharged home. 21 However, these studies only examined differences once a patient had been seen by the PCT, and not differences between patients seen by a PCT and those receiving UC.
Due to the limited evidence regarding the effects of inpatient PCTs on discharge disposition, the objective of this study was to evaluate the impact of PCTs on discharge disposition utilizing a matched case-control study design.
Methods
This study examined the effects of a PCT on discharge disposition at a large, urban, nonprofit multicampus hospital. During this study, the PCT provided services on two of the three hospital campuses, a large teaching campus and a smaller nonteaching campus. Acute care patients seen at least once by either the PCT physician or nurse practitioner were included in the intervention group of this study. Details regarding the composition and function of and referral to the PCT in this study have been discussed in a prior study. 6 
Sample and matching process
This study's sample included all acute care patients seen by the PCT in the study hospital from July 2004 to December 2006 and an individually matched cohort of inpatients during the same period who were not seen by the PCT at any point during their stay. Following the method of similar studies, PC patients were matched to the most similar UC patient based on four criteria: (1) the Agency for Healthcare Research and Quality's (AHRQ) Clinical Classifications Software (CCS), [22] [23] [24] which groups patients with similar diagnostic International Classification of Diseases Ninth Revision, Clinical Modification codes; (2) the All Patient Refined Diagnostic Related Group (APRDRG) mortality and severity of illness classification system, which is a proprietary system created by the 3M Corporation to provide risk of mortality and severity of illness estimates 25 ; (3) age of the patient; and (4) days hospitalized in the year prior to the index hospitalization. 6, 26 Where multiple UC subjects of equal fit were found, a match was randomly selected for inclusion in the study.
Patients were excluded if they died during the hospitalization, were younger than 18, had an initial hospital length of stay (LOS) of less than 2 days, were hospice patients admitted for acute symptom management or respite care, or resided outside of the five San Francisco Bay Area counties that represent the major catchment area for the study hospital. Patients who had missing data for any of the matching criteria were also excluded. For patients who were admitted multiple times during the study period, only the first admission was utilized.
Data sources
Data were extracted from the study hospital's administrative database and the Social Security Death Index, a government registry of deaths in the United States. Approval for this study was obtained from the study hospital's institutional review board and the University of California, San Francisco's Committee on Human Research.
Data Analysis
Descriptive statistics. Analyses was performed using SAS=STAT Ò version 9.1.3. 27 This study considered an a of 0.05 to be statistically significant. 28 Wilcoxon's test and w 2 tables were used to measure the statistical significance of continuous and categorical variables, respectively. In order to determine whether any interactions existed between receiving a PCT consultation and APRDRG mortality, APRDRG severity, AHRQ CCS system, days from discharge until death, and age, analysis of variance was performed. As no significant correlations were found between the variables, they were not included in multivariate modeling.
Multivariate modeling. Multivariate modeling was performed using multinomial logit regression, a form of regression used for analyzing the effects of multiple variables on a nominal categorical variable with more than two categories. 29 Modeling was performed in three stages. First, an unadjusted model was analyzed. In the second model, we adjusted for all demographic variables and disease classification. In the third model we adjusted for all other explanatory variables. 30 For the purposes of multivariate modeling, dependent variables were condensed into four groups: discharged home without services, discharged home with services, discharged to another facility, and discharged to hospice. Patients discharged with home health care and patients discharged under the Advanced Illness Management Program described above were included in the home with home health services category. Patients discharged to an inpatient hospice and to home with hospice were included in the hospice category. For ease of interpretation, patient age was dichotomized to those under 65 and 65 and older, and LOS was categorized into 5 groups based on quintile distribution. Discharged without services was used as the reference group in this analysis.
Results

Sample
The initial sample comprised 853 PC and 24,252 UC subjects. After removing those who did not meet the study criteria or had missing data, 368 PC and 21,173 UC patients remained. Seven outlying PC patients could not be matched to UC patients as they had greater than 60 hospitalized days in the previous year, leaving a final sample of 361 matched pairs ( Fig. 1) .
Descriptive results
Prior to matching, significant differences existed between UC and PC patients in most demographic categories. After matching patients, differences between the UC and PC groups narrowed significantly (Table 1) . Clinically small statistically significant differences were found in index hospitalization LOS, marital status, and the campus at which the patient was treated. Patients seen by the PCT had a slightly greater mean LOS (10.6 days versus 9.2 days; p < 0.0001) and were slightly less likely to be married (37.7% versus 44.3%; p < 0.001). Patients seen by the PCT were also slightly more likely to have been seen on the teaching hospital campus than those receiving UC (79.5% versus 71.5%; p < 0.05).
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In univariate analysis of outcome variables, patient discharge disposition exhibited both a statistically and clinically significant difference. While a similar proportion of patients were discharged to home or a facility from each group after hospitalization, the services they were discharged with differed greatly (Table 2 ). Over twice as many patients in the UC group were discharged without any home health services compared to the group receiving palliative care (46.0% versus 20.2%; p < 0.0001).
When patients were discharged with home-based services, the specific services they received were substantially different between the groups. Twenty patients seen by the PCT were discharged to an advanced illness management program, while no patients receiving UC were. When patients were discharged home, seven times as many patients receiving PC were admitted to hospice compared to those receiving UC (17.8% versus 2.5%; p < 0.0001). When patients were discharged to a facility, five times as many patients receiving PC were discharged to a hospice facility compared to those receiving UC (9.1% versus 1.7%; p < 0.0001).
The PCT was more successful in referring patients close to the end of life to receive hospice services. Of patients who died within 30 days of discharge from the hospital, 32.4% of UC patients were discharged to hospice versus 46.2% of patients seen by the PCT ( p < 0.0001). Of those who died within 31-90 days of discharge, 2.8% of UC patients were discharged to hospice versus 35.9% of patients seen by the PCT ( p < 0.0001). Additionally, fewer patients seen by the PCT at the end of life were discharged to a skilled nursing facility (SNF). Among patients who died within 30 days of discharge 42.0% of patients receiving PC and 48.7% of patients receiving UC ( p < 0.0001) were discharged to a SNF. Among patients who died between 31-90 days of discharge, 20.3% of patients receiving PC and 30.6% of patients receiving UC ( p < 0.0001) were discharged to a SNF.
Multivariate results
Unadjusted and adjusted results from multinomial logit modeling are presented in Table 3 . All three models were consistent in that patients receiving PC were more likely to be discharged with services.
The final model controlled for demographic factors, mortality, and hospitalization characteristics. In this model, controlling for all other variables, patients seen by the PCT were 3.24 times as likely to be discharged to hospice ( p < 0.0001), 1.52 times as likely to be discharged to a SNF ( p < 0.001), and 1.59 times as likely to be discharged to home with homecare ( p < 0.001) than to be discharged home without services than those patients receiving UC. Patients who died within 30 days of discharge were 17.03 times as likely to be discharged to hospice ( p < 0.0001), 5.25 times as likely to be discharged to a SNF ( p < 0.0001), and 1.38 times as likely to be discharged home with services than those discharged home without services. Patients with short lengths of stay (2-3 days) were also significantly less likely to receive any type of service upon discharge, and those with longer stays (11-18 days or >19 days) were significantly more likely to be discharged to a SNF (Table 3) . Finally, patients treated primarily at the nonteaching campus were more likely to be discharged with some form of services than those treated on the teaching campus.
Discussion
This study is the first to use multivariate modeling to examine the effects of inpatient PCTs on discharge disposition. This study found that patients who received an inpatient 
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PCT consultation were associated with a greater likelihood of receiving formal follow-up services upon discharge, particularly hospice care services. This study also found that patients receiving an inpatient PCT consultation were more likely to be discharged to hospice at an earlier point in their disease trajectory. These results are consistent with prior studies in that they suggest that the PCT in the inpatient setting is either better at recognizing the severity of illness at an earlier stage, more able to assess and anticipate patient discharge needs, or better at discussing discharge plans with patients and=or their family members. 31, 32 However, unlike the prior study by Gade et al., 13 this study's findings demonstrated higher overall rates of referral to hospice among patients seen by the PCT compared to UC. However, the patient population in this study was less sick as denoted by longer intervals between index hospitalization and death (median survival of 97 days versus 43 days). Ad- ditionally, the care delivery model of the institutions studied was different, as that study was performed in an integrated health care system compared to the more typical nonintegrated hospital system utilized in this study. This is important as the integrated health system has a greater incentive to refer to hospice earlier in a patient's disease trajectory to prevent escalating costs. Thus in an integrated system, more UC patients may be advised regarding the option of receiving hospice care.
Another key finding was that 5.5% of patients seen by the PCT were discharged to the Advanced Illness Management Program compared to none of the UC patients. This is despite the fact that the same discharge planners were used for all patients in this study regardless of whether they were receiving UC or PC. While the discharge planners were clearly aware that the program existed, they were either not able to adequately assess whether patients were appropriate for this type of program or UC physicians were not open to discharge planners arranging for discharge to this program. This parallels a recent meta-analysis finding that discharge planners have had little effect on patient discharge planning and readmissions. 33 In either scenario, this indicates that further education is needed for physicians and discharge planners to ensure proper placement of patients who are either not accepting of hospice care or do not meet the requirements for hospice but could benefit from more advanced post-hospital care. This is especially significant in Latino and African American populations, who have been shown to be reticent to utilize hospice care services. 34 The Advanced Illness Management Program has been demonstrated to increase hospice utilization among these populations, 19 and is thus an underutilized resource.
This study has several limitations. First, due to the retrospective matching process it is plausible that selection bias occurred, where patients in the intervention cohort were different that those in the control cohort. Some patients receiving UC may have refused to receive a PC intervention, while other patients may not have been offered PC services due to attending physician attitude towards these services or poor prognostication. 35, 36 Additionally, slight differences in marital status, LOS, and hospital campus treated at were found between groups. Of these, the former two were clinically inconsequential, and statistically insignificant in multivariate analysis. However, patients in the UC group were less likely to be seen in the non-teaching hospital, and patients seen in the non-teaching hospital were more likely to be discharged with services in multivariate analysis. Thus, which campus the patient was treated at might have a greater effect than was found in this analysis. Second, this study was performed by a single PCT in a single urban multi-campus hospital, and the sample size was small, decreasing its generalizability. Third, in this administrative database, Hispanic patients are not identified, making it difficult to independently examine effects on this population.
Future studies should examine the effects of inpatient PCTs on discharge disposition utilizing a randomized controlled methodology, examining a larger number of hospitals with diverse structural characteristics. Studies should not be limited to patient factors but should include structural and process factors related to discharge.
Additionally, this study involved a single PCT that followed a strictly medical consult model. However, it is unrealistic to believe that all hospitals in the United States could follow this model of care due to availability and resources, regardless of the current published operational standards. 37 Therefore, future research should examine the effects of inpatient PCTs with varying care delivery models.
Finally, future studies should examine the role hospital discharge planners play in the discharge process, particularly with patients in later stages of the disease process. Little evidence exists examining the role of discharge planners with end of life patients, and most evidence that exists regarding effectiveness of discharge planning is inconclusive. 33, 38 This study builds further evidence that inpatient PCTs can have a large impact on the hospital course and future care of the patient. While further evidence is needed to understand and confirm the effects of the inpatient PCT on discharge disposition, it is clear that PCTs promote earlier referrals to hospice. This finding is consequential for hospitals as policy makers consider stopping payments for hospital readmissions within 30 days of discharge. Patients on hospice have been found to have lower hospital utilization and costs. 10, 39 Thus, the implementation of PCTs could potentially decrease hospital exposure to readmissions and their subsequent uncompensated costs. Better referral to appropriate services on discharge represents another benefit of inpatient PC consultation, and adds to the rationale for improved endof-life policy and reimbursement.
